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Thyroid Hormone Metabolism in vitro in Human Chorionic Villi and Decidua

Tomoko ADACHI
Department of Obstetrics and Gynecology (Director: Prof. Yoshihiko TAKEDA)
Tokyo Women’s Medical College

Thyroid hormone metabolism in human chorionic villi and decidua at 6—11 weeks of gestation were
studied.

The chorionic villi and decidua, obtained at induced abortion, were homogenized in a cold KRP
buffer, pH 7.4. The homogenates were incubated with 20mM DTT at 37°C in room air for 1 hour with
outer ring labeled 1251-T4, 1251-T3 or 125I-rT3, respectively. 125l-compounds generated in the reaction were
separated by paper chromatography or thin layer chromatography and the radioactivity of each com-
pounds was measured. And its production rate was expressed as a percentage of total radioactivity of the
medium.

The homogenate of the chorionic villi deiodinated the inner ring of T4 and T3, converting these
active thyroid hormone to the inactive iodothyronines, rT3 from T4, 3,3'-diiodothyronine and 3'-
monoiodothyronine from T3 as same as placental homogenate in which thyroid hormone metabolism had
already been reported. But rT3 degradation was occured in chorionic villi, while almost no deiodination
of rT'3 in human placenta had been reported.

In decidua, the deiodination of T4 and rT3 were not detected but inner ring deiodination of T3 was
recognized.

These findings suggest that a placental transfer of T4 and T3 to the fetus could be regulated even
before completion of placental organ due to deiodination of these compounds in the placenta.
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T h, WHATMAN No. 1E#HK6X41icm)
ik, SILICA GEL PLATE (20X 20cm EAST-
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villi and decidua homogenates
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125].Labeled metabolites after 1-h incubation of labeled iodothyronines in vitro with human chorionic

125].Labeled metabolites(mean % total identified iodothyronines and iodide)
Tissue N | Substrate

lor 3, 5-T, 3-T, 3,3-T, T, Ts T
cHodlonic’ | g oeq.y¢] 1t T, 21.942.4 0 0 76.0+2.6 0 2.6+0.7
choronic | (3230.4) | 9 T 0 100.3+0.5 0 . 0 -
chorionic | (32+0.4) |1 | 1T, 21.0+2.3 0 0 78.6+2.6 = —
decidua (3.940.4) T 5.0£2.4 0 0 2.6x1.0 0 89.3+4.5
decidua (3.9£0.4) 6 T, 0 6.8+2.0 | 54.0%+6.1 — 36.8+7.1 =
decidua (3.940.4) 7 rT, 3.9t1.4 0 0 95.0+2.9 = =
N : Number of incubations and chromatographic analyses. (mean+S.E.)

a: Numbers in parentheses represent milligrams protein per incubation tube.
Incubations were carried out in KRP buffer, pH 7.4 with 20mM DTT.
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¥ L 0'%].compounds DAER KL, AR L 1%
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D rT AR T3, T, HIOToHET 5
&, RARMEL, #21%rR@EhiceTEn
hote RPEHII——2a=+27F57 4 F,
I"® %\ 133 ,5-T, D position IZ ¥ & 1 (sub-

T & U

ER1

Autoradiographic paper chromatogram
showing metabolites of '*°I-T; and '*I-T, after
incubation with homogenate of chorionic villi

stance X), 3,3-T,DERITARD L hv» 12,
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Tk b, trophoblast cell DEAIZT S EETH -
7o,

D T M3 T, oRBIIH>THT, 89.3+4.5%
DREEATICRY, rT,0EREZHTHIC2.6+
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chorionic villi
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Lo e = .
0.05 0.1 .2
" DTT concentration (Mol)

1 Effect of DTT concentration on metabolism
of T, in chorionic villi and decidua

1.0%TH - 1o,

2) TR T.3RBI LT, BFELAL TR
36.8+7.1%TH D, 54.0+6.1%D3,3- T, DA
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1. DIT & ‘
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53.3, 106.7, 213.3mM O FRFITHE L7z,

D #E#E

TARFB @M1, DTTHERMTIHZEAEA
bhilehoteh, DTT b maic it
(3.3mM), T,— rT;— substance X 0 2 & e
BB, rIT,OERBRIZORETY -7 %
AU7, L, DTT BE LR L3, rT;— sub-
stance X DR ETL, 53.3mM T7F 7 + — &
EL (p<0.05).,
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—
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2 Effect of DTT concentration on metabolism
of T; in chorionic villi and decidua

TR (X 2)4x, DTTFHEMTIEHTHL 2
LZbhichoieh, DTT 3.3mM &inc, T;—3,
F-T,—»3-T,0REBTZHITRBID, OB
BTy -T,ARERIy — 27 %R U1, Ut DTT
BEO LR, 3T ERECOB= — FRIG
DEFT U2, DTT 13mM Ml kT, fR#E=Rc
BEZ -1 (p<0.05).

T8 (K 3) 1, DTTSERMTIRBEALY
Zbhiehot, BINDTTEED LR &,
r'T,— substance X DB AT L 2p, DTT
26.TmMM L EC R RBRCEEZI bR
(p<0.05),

2) BidmE

T, B X OrT, A8, DITTEEEFRRE
EAEZ BRI -1 (K1, 3).

DTTBE L& &, T:—3,3-T,~0fR3EH
EFT LW, 3T OEREED -7 (12).

2. pHooRE

Incubation 6047, DTT 20mM D44, pH 4
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0.05 0.1 0.2
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3 Effect of DTT concentration on metabolism
of r'T; in chorionic villi and decidua
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D wmE (K4

T AT pH 4.0 XV pH 10.0L LTz &
A EZ ST, pH 5.005 pH 9. 00 & THEAT
L7, T,— rT,;— substance X Ot pH £1k
AR LT D, pH 6.0~7.5THRb X< ARH
i,

Ts—3,3- Ty~ 48 pH 4.0~10.0DR] T &
s, pH 6.0~9.00CAERK I 1723,3-T,
BRI THA L, pH 7.0~9.00/T
0% &t ote, ZOEBIIGL T - TG %
BLTERXH, pH 7.0~9.0T3-T, 45100%1
EX-oY5F ch ol

r'T,— substance X ~OAGH L, T, MR THDL
hic LR pH kB L, pH 6.0~7.5TR b
IARF It

2) Bl (X5)

T, B X 0T, pHoZE e hrrbbT izt
AERE I hieh o7z,

T,—3,3-T,ofH %, pH oFficikAF L, pH
7.0CHED L SRB I, Vi E TR

33T, ~3-Ti~DR#I B LA LRD LRI

Dotz
3. Incubation B0 E (K 6)

100 T. degradation 100+ 100+
L 1T: generation T degradation
S 8 S
8 3 o ia
2 g g
= - .
33-T:
generation
J rTs degradation
/I ‘\\ X 3-T
Substance )
/ A o i generation Substance X
}\ / ‘\/ generation generation
\V’ \\\ L I
N ; N 0
3456789101112 345678910112 3456789101112
pH pH pH

4 Effect of pH on Metabolism of T,, T, and rT; in Chorionic Villi
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)T, metabolism (%)

51T metabolism (%)

1. Ts metabolism (%)

60

60 60+ 60
S S S
S 404 S 401 T, degradation ¢ 401
& 5 5
2 2 2
£ 3 3
g T, degradation ~ E 3.3-T .
n ZOJ ': 20 generation "-— 204
g Substance X =
generation rTs degradation
’ ; Substance X
. SET AN 2o I'T:a generation 0 3T fzrelaio? —_— | generation
’ 456 7 8 9 1011 456 7 8 910N 4 56 7 8 910N
pH pH pH
5 Effect of pH on Metabolism of T,, T; and rT; in Decidua
100} - S S
~— T+ degradation =
\\\\ 2 40
Te—— —_— é .
rT: generation £ 90 g__‘LTa degradation
0] = fﬁf& Substance X
T 0 generation
Substance X
generation
0 S TLC
3T, generation % 40 rT: degradation
1004 = = v — 3 Substance Y
| Ts degradation = 20 generation
[
/ 5 0 [ generation “?E .
/ 0 0.05 - 0.10 0.6
501 DTT concentration (Mol)
7 Effect of DTT concentration on metabolism
29T ; of rT; in chorionic villi Comparison of paper
N / ’;genera on chromatography and TLC
1004 WIAME L VT, pH 7.4, DTT 20mM 04
#C, incubation BfE]L315, 30, 60, 120, 1804
D5 RFICTRER LI,
60l T,— rTs D@2, incubation 155 T3 &=L
rTs degradation Rz 17 ’ 305}'6 T4 0i95%1;U:/r%%3‘ X h’ u’% 7
—f - F bt =& (p<0.05), X5, incubation B
> gorrsion BICHAE LT, AR SRk rTnRBAET LI
01580 ) 120 1% (p<0.05).
Incubation time (rin) T,id, incubation 154T100%3 < REf & h,
6 Effect of incubation time on metabolism of 3T, RIIEI0%ER 2 e, 3,3 T,DEREIL

T,, Ts and rT; in chorionic villi

BOTEL, BEAEBHTE R o2 Ebb,
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DIT 20mM

MARKER CONTROL

EH 2 Autoradiographic thin layer chromato-

gram showing metabolites of '*I-rT; after in-
cubation with homogenate of chorionic villi

T5—3,3-T,—»3-T,oRFHIFEHECRAETH 5 &
EZxbhb,

rT.f83 d incubation BEEIICARIE L7c 2y, Tk
XU T b2 &, EERLH L EL -
1.

4, TLC =& % rTsXBoHH (K 7)

F—4v 7 FHIBEXACTDTT REZE
bzt bD) A, PCTRETE kot
substance X 122\ T TLC 1T & % 3 ERESRL % 3,
Hrz,

PC T % autoradiography i & - T, rTs& I-
B B\ 3,5-T, position ® 2 # Fic ?°]-com-
pounds MEE X hih, TLC TIX, rTs& "D 2
A B o b, %8 3 © position IZ '**I-compound
(substance Y £3%) @D bhic (EE2) L
7%, I"& substance Y DA EKIZEL L, I
(%) =substance Y (%)=1/2 substance X (%)
DBIEABIL L. Substance Y i&ouTi,
chromatogram EOBENKEN B3, 5-T, & HEH
Shich, EEFOAFHRARERD, RET
HBREELRM I,

5 AR  MIEIME L& (K 8)

IENRA0:E, HARDHIZ X - THLhRE 3HE
ZR, Ty, Ty, T OB 2 HIRE & F— DR

|- T+ metabolism (%)
S

™I-T, metabolism (%)
S

"®1-rTs metabolism (%)
S

61

[ chorioric il term placenta
T. degradation rTs generation ~ Substance X 7.,3,8-T,
* generation generation

=
S

o

T: degradation 3,3-T: generation 3T generation

=3
=3

o

rTs degradation Substance X 3,3-T: generation

generation

s

* *
Oz O= __

* P<0.05 compared to term placenta

=3

B8 Comparison of thyroid hormone metabolism
between chorionic villi and term placenta

ZHWTKEF L, 7k, DTT 20mM, pH 7.4,
incubation 607 D&M T T8 - 7z,

TR TR, RBERE, BRI PIE &
IR E ORI A B Z X e 2 o7 (p<0.05),

Tk X O rT, o3 3 AR & MM E D
B CTHREHRER T X e - 7oy, BRI
EOHVEBCE o7 (p<0.05), M, FIHIM
ELHEBARES R - DR VR BEEIRD
nichotz,

x =

BRI ALrvE Yo KERB X197T0E
Braverman D5 LK, v bRk X OERBHY
-—C-' H:on)zl)' gzz)’ ‘L\ZS), 3%24)25), TE¢18)26)27),
BRER I L TCORBAEBAL LI D055,
FREMIEN A & ol TLi, £ D#920% 534k
BR X b AR SR, #80% KM T T,D outer
ring (phenolic ring, 8-ring) Dfi= — F & (5'-
deiodinatiom iz X » T, £ &N 52307, T,
ke vIER % 72 72\ prohormone® 2T %
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LETHRLBEINTNDS, T, EPEEL
b e rT i KA © ToD inner  ring
(tyrosyl ring, a-ring) © i =2— ¥ K& (56-
deiodination) iz X - T, 95% LA EXVER & h 53
EvbhTunb,

T, BB SERE+S V= VvREISBEDL
DT ERD00H B, e b REIEEOFIRIE AV
= v # Bl L ¢, Banovac %% X OF Roti
LIRS ERYRE LTV 5, BiEE T~
Tk Ty, rTsD 200K D, T,DHEREK
DrTDFERIDEBEICENELTED, #
B, T, T;0%3FEeT, T,— T, 040
BMOERETHEECILDTHSB, F0H, bt
BIUOEREMORB TOMR V2N ML, thE
DHRECFE-BLILARE MBS TW5, Thb
B, b MERBEER T, T,—rT,, T,—3,3-T,—
3T, ~D inner ring D= — VRIS & 28
BEETE), ChERBRRIETHHE &, /o
T, E#HpH b, (KB R X CBMEI X » TR
BORF DR E, BIUSHERERITH S
DTT #mz e ERIGA R E 2 &g EH388
LTI NRTWAS,

SEIDOEBRTDH, HRDPO e FBECETS
BB Ar 2 v REHE, RBBEBEOZThEGEA

ERRORBRENLER S i, Tibb, T~

rT;, T5—3,3-T;—3-T,~® inner ring D= —
FRIEBRBETWREWIZ ELTHS,
WS T O RREE A v & VB2, AR
DEhERLD AL, KELFGTTRD2DOTH
5., D WBECHIRBEHLE L, 2) &b
AR T, TbAER S hi rT kiR
EWTHy, Fhll ERB S inn10 L —BHc
BENRTWD (—RrTARBHBEZONBPE W
S S H D), TERE T, ERIhirT,
REHIAP IR TNB L TH B, DORBE
oW TiE, Roti H100#&c 5 &, BB
T, DTT 6.7mM, incubation 1204/, pH 7.4
T, T, 356%MRH I, Tix96%MRA@EhB L
5. SEOWHHE oK T2, DTT 6.7mM,
incubation 604, pH 7.4T, T, DAHEI198%
ERBIEBOFNLER R sTob DD, T, 0K

BRI R THBOZhERELL LEb s T
7z, 200 rTy D RENT D TR, BEEIEE TR
HTHBLEENDD, FHRETE, T HbER
ANtk rTy b, substrate L LTHEID R —F &—
#1Z incubation L7z 1T b, Al nbF 0y
20% 3B Iz, “hid, N4, H6THHS
2ic X 51z, pH 6.0~7.50% 8 pH 27 L
pH 7.4D 44T, incubation B 2 R VA8, 1T,
DIRHERIE e ofe, Tihebb, HBABRETIZ
FELEZVTHAIEEbhTWwEIT,O
deiodination DEROEH SR BIo X B %
EEZ DT ENRHEL, LaL, REEXRLLRS
E, tT T, Toe b L TR E hicd vz
LERBELNTHDY, TORORIEEITE LD
EE2bRD, AERBRTR, ZoRBROFEALR
S OB T %700, HHRELEVCD LR
C4&uT o, BBy AV TEBmERY TR,
ERED D onwTtHEE L, K8l &L, T
B L T, FHIRE, RIS ER e 5 e,
TARHBR, rTRBRIBRBO TN EEICEL
(p<0.05), rTRBEJIORUTTH -7, T2
bbb, T, DRBEBRBC B THFET B, B
WMELOMCHBRLEDODD Z LR
7.

we, FEMET ST rT, 0 BRI oW
TEETLH, TRTCOERRINCE T, rTi3fR
#HENh, PCEI-H5\113,5-T,D position iz H
B+ 548 (substance X) ZMERR I ke, F v b
ORFRE Y AV CER'VCIE, rTydbh T
R#INT (0~6.2%), ERIhiHYEILY -
T, TH5 5 (3-deiodination) & T BHEN A b i
50T, KEERTIZ, substance X NI THBD
2, YT, CHBHDD, NXLOWHHETHEHDH
RS wic, TLC AW TRBEY > 58
Lic, ERARK 8 DI &L T, rT;RET L PC
& TLC T4 L <, TLC TR 2EEONRBEYH
11X 1 oEETERIRTE D, Z ORI sub-
stance X DAERRIZE L7, X, TLC Ltik
BIh=HEO—H I T Thote, LrL, 5
— DA R (substance Y) 1%, chromatogram
Erb3 Ty biia— F 33 5T, D04
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HERE G EE 2T D, 1 Teds 53,5 Ty~ D
L, inner ringDiiia — VR TH 5729,
R IR ERTFET S, —H, 2D
AT outer ring Dz — FRIGIKK X s TAELU
B0, FORBERINZTTDII T RHH
nichote, Fio, —BERINLTY-T,H 5\
23,3 -T, N E L IRBINT, 3T, & ITHVERE
WAHTEREMS, 3-T\2'PC 4 TLC L FEL
W ZETREZIND, E-T, rT.ORBEER
3, BEKL 5 TR — FRIEEAN O S ho
B, Blzid=—FAiEEouli L X 58]
BEMAEETHALELD D, SBOMBIEON
ETH5.

A BT AL, ToOEBFENBECL -
TRENEEVLELZ Z EAAbNTED, BEE
BT HBERTFLELONR TS, 22T,
BROBRERTED A, MELELITEN
w3 2 BB B o CHIRE A v e AR
~OBEMEER A L, BERZ, ABo¥XEY
AA DT, EOHL T REATRD I,
RBMELLRT, TuBLOrT, o8 LA L
BETWRWEEZ SR, Lnl, B—&H8T
-, T, incubation Ti33,3-T, A ERK X h, Tyd»
53,3 -T,~DfH (5-deiodination) BE E T35
EEz bnfe, i, REECE, TAH, TR
HBBEAEBETWIRWC &, T,RBTC, BE
ERRDY T, AR EAEERINRT, 3,3-T, 0%
HICAERINSEEND, WEOFEIERTS
ZENTES, Tiobb, REBEE, T, T,
DOffa— FERIIBEAEFELRVY, Tihb
3,3-T,;~Db-deiodinase ZHEET 2 HDEE 2D
na, Tk, T T, bt Ty 56:3,3-T,
~11, Fiz5-deiodinase iz X b R I 5 2, BT
DIy TEETORBROBE1LARD &,
BREFE IS TH 2D 2 20RBULER - BER
ODHFECLDREEL DS .

BIEOREREOHT, FRIEALE VIO
SREBCLBETH DL, BRRIIEERE L L
IBBAORBORETTENLOH TTFLRT
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